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LETTER OF TRANSMITTAL. 


Commissioners of the Wisconsin Geological and Natural 
; History Survey, Madison. 
Office of the President. 


HONORABLE EMANUEL PHILIPP, 
Governor of the State. 

Sir: I have the honor to transmit herewith the report 
of Dr. E. A. Birge, Director and Superintendent of the 
Geological and Natural History Survey, for the biennial 
period extending from July 1, 1914, to June 30, 1916. 

During this period the Survey has carried on its investi- 
gations along the lines which have been followed in the past. 
The report of the Director shows the details of this work, 
which need not be discussed here, and for an account of 
them I refer to the detailed report transmitted herewith. 

I desire to call particular attention to the interest which 
_ has been aroused in the development of the iron mining 
industry in the northern part of the state by the work of 
this Survey in classifying the lands and indicating favorable 
places to carry on explorations. 

The first report of this work, covering approximately two 
million acres, was issued in July, 1915. Since that time 
many individuals and groups of men have been interested in 
buying lands and securing exploring options, and drilling 
operations have already been started. Owing to the infor- 
mation given to the public in this report the owners of the 
land have been able to deal on a basis of equal knowledge 
with those who desired to explore, and consequently have 
obtained better terms than would have been the case if 
they had not had this information. Some large land 
owners have made plans to explore their own property on 

the basis of the information furnished by this Survey. 
‘In the past two years this work has been extended to 
cover other areas and as fast as the field work was completed 
advanced blueprints of the maps have been widely adver- 
tised and made available to all persons interested. 
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This work has proven that the whole northern part of the 
state should be surveyed rapidly to discover indications of 
the existence of iron bearing formations elsewhere and so 
point the way for the development of iron mining wherever 
it is possible to do so. It would be unnecessary to attempt 
here to point out the great benefit this will be to the state. 

The Soils Division has made as rapid progress as the sums 
available would permit. Forty-six counties have already 
been completed or are being surveyed. This leaves about 
40 per cent of the area of the state still to be mapped. It 
is to be hoped that the appropriation made by the legislature 
will be sufficient to permit the rapid completion of this work 
so that a complete soil map of the state can be issued. The 
work has been planned so as to cover first the unsettled areas 
of the state, thus making reliable soil maps available to the 
settler who wishes to develop a farm in the cut over timber 
lands. This policy is having a good effect in attracting 
desirable settlement, particularly as ours is the only state 
in the northern Mississippi valley having detailed informa- 
tion of this sort concerning its wild land to offer to the settler. 

Very respectfully yours, 
C. R. Van Hise, President. 


REPORT OF THE DIRECTOR OF THE SURVEY. 


To THE COMMISSIONERS OF THE GEOLOGICAL AND NATURAL 
History SURVEY: 

Gentlemen: I submit herewith my tenth biennial report- 
as Director and Superintendent of the Wisconsin Geological 
and Natural History Survey, covering the period from 
July 1, 1914, to June 30, 1916. 

The income for the Survey has differed in the two years 
covered by this report. In the fiscal year ending June 30, 
1915, the income was as follows: 


(General ap pPLropreratl Ue Md. toes Were el si sysu eee $35 ,000 
Special appropriation for Land Classification, Mine 


Valuation, Topography, Soils and Drainage................ 28 ,000 
In the fiscal year 1915-16 the income was, 
Generale appropriations cite ieee Sed cloe Bede 45 ,000 


The legislature of 1915 made the appropriation to the 
Survey in a single lump sum, but cut the total from $63,000 
per year, as it was in 1913-14 and 1914-15, to $45,000 per 
year. This made it necessary to cut down on all the im- 
portant lines of work and to cut off entirely some of the 
smaller expenditures. Fortunately an unusually large 
balance was carried over from the year 1914-15 so that it 
was possible to carry on the work without cutting down so 
suddenly as to cause the serious loss which would have 
resulted from the abandonment of partly completed work. 
The Soil Survey field parties were cut from four to three and 
the laboratory expenditures during the winter were also 
trimmed. The Mineral Land Classification field parties 
numbered ten in the season of 1914. They were cut to 
five in 1915 and three in 1916. Topographic work was 
discontinued so far as new allotments were concerned in 
1915, and only a balance carried over under a contract with 
the Federal government was expended in that year. Ex- 
penditures for Physiography, Geography and Stratigraphy 
were also greatly reduced in order to bring the total within 
the amount appropriated by the legislature. 
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The Bureau of Soils of the United States Department of 
Agriculture has codperated in making the Soil Survey in 
the state and has expended approximately the same amount 
as the state in this work. 

In addition to the above named amounts available for 
expenditure by this Survey, the sum of $500 was contrib- 
uted annually by the U. S. Bureau of Fisheries toward the 
study of the lakes. The Survey extends its thanks to this 
organization for the aid given. 


I. PERSONNEL OF THE SURVEY. 


The names of persons employed permanently by the 
Survey and those who have given any considerable amount 
of time to the Survey are shown on the third page of this 
report. In addition to these persons others have been 
employed for short periods as draftsmen, assistants in field 
parties, stenographic assistants, etc. It is not necessary to 
give the complete list of these persons here, as the report of 
the Secretary of State contains the names of the persons 
employed, together with the amounts received by each. 
The kind of work in which each of the principal employees 
of the Survey was engaged is shown in a general way on 
the page where they are listed and the following report 
gives these lines of activity in more detail. 


Il. FINANCIAL STATEMENT. 


In the following table I have summarized the expendi- 
tures of the Survey according to departments, thus indi- 
cating the main directions in which the money appropriated 
by the state has been expended. The result is as follows: 


1914-15 1915-16 

Pxcimnaimistratione sce: cet le eee ee eee $1 ,850.72 $2 ,641 .68 
We Olo a yanrieeee nts 2G ness <2 ae on AA ee 

wate ;Geologist’stOfice..... sue 3,789.06 3,958.30 

Areal Geologyenn scree ee ea 2,480.72 2,540.74 

ilorencesG ounitva Rep Ont settee 300.00 

ADCS COMICS tetas, ih erent ere ee 2290% LD 60.12 

Phyislograpliye desis. Ane ee ee 107.64 4 548 .86 
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1914-15 1915-16 
GEO RA Dye ten east try tte Cyt 715.80 1 602.07 
Wether Supplies! tt beds ta lie en Oh eat 688 .17 2,429 135 
I PXOPEIE, 3 cane 20 el Ne DA eee Sana 105.96 1,169.79 
SROpOSTA Dive eee imate are 2702178 1,245.81 
Mineral Land Classification..................... 26 309.57 18 ,279.93 
MimewWialuatvonec.ce ay ee ewe 1,000.85 608 . 21 
BecaniaradeZitnd iano wie ce teh $2hac dues 28 | 85.00 
Hil os aenerreun th Cain Varela, Bul ie dk 4 670.07 Ay DDO aL9 
feolporaceae ol WisConsinus.2 halves ou iby base? Salts) 
SOUS eee Cert tey Steere eee hors Cert emu 17 ,967 .56 i eA A 0) 
MaboratoryeApparats....c.6. ae ed hecstem: 1 648 .63 378 .29 
PermanentiHouipment (..0...0.0.cel iad. 289.51 630.45 
BEN 25 ipa eR Reale We hae ae Se ..... 069 ,293 .97 $56 ,448 .69 


The legislature of 1915 reduced the total appropriation 
for all activities of the Survey to $45,000 per year. Owing 
principally to the fact that there was much printing which 
had been contracted for and not delivered as scon as ex- 
pected a large balance was carried over to July 1, 1915, and 
later used for the payment of these bills which were delayed, 
and to complete work under way which could not be stopped 
without serious financial loss. This explains the fact that 
more money was expended in 1915-16 than was appropriated 
for that year. 


lil. THE WORK OF THE SURVEY. 


The activities of this Survey cover a wide range of subjects. 
For the purpose of securing the direction of each general 
line of work by one well acquainted with that field, the 
nonadministrative work is divided into the following three 
divisions: 

A. Geology, in charge of State Geologist Hotchkiss. 


B. Natural History, in charge of Director Birge. 
C. Soils, in charge of Prof. A. R. Whitson. 


A. Geology, in Charge of W. O. Hotchkiss. 


1. Classification of Mineral Lands—The purposes of this 
work were explained in detail in the last biennial report, so 
it is unnecessary to go into that subject here further than to 
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state that they were to discover what facts were to be 
found pointing to the existence of iron formations in the 
northern part of the state. By making public this informa- 
tion, it was believed that attention would be attracted to 
such favorable localities as were found and exploration 
would doubtless result, with the probable result of enlarging 
the field of the mining industry. One year’s field work, 
covering ten townships and parts of five others, had been 
completed in 1913 when the last biennial report was pub- 
lished. In the following year seventy-five townships were 
surveyed and the preparation of a report covering the 
ninety townships was begun. : 

This report was completed in record breaking time and 
at a remarkably low expense. Most geological reports of 
this importance are two years or more in preparation. 
This one was given to the printer three and a half months 
after the close of the field work, and was ready for distribu- 
tion within seven and a half months of the time the last 
field party stopped work. The total expense of the field 
work was only about one and three-fourth cents per acre. 

The following brief outline is that printed in the report: 


Outline of Report. 


This report covers an area in which, heretofore, no detailed 
geological work had been done and very little even of recon- 
naissance work. The area is of importance because much 
of it is rapidly being settled, and there is consequently 
demand for information as to its geologic resources. Sporadic 
exploration for iron ore has gone on since the seventies and 
the attention of persons interested in the discovery of iron 
ore has recently been turned with renewed force toward this 
great area of Pre-Cambrian rocks in northern Wisconsin. 

The purpose of the report is to give as fully as possible the 
facts ascertainable about the area, to promote the explora- 
tion of the promising localities and to prevent the waste of 
money and energy in exploring in unpromising places. 

Chapter I is introductory in nature and gives a general 
discussion of the purposes of the work, field plans, and a 
statement of the area covered and the expense. In Chapter 
II are discussed in detail the field methods and organization 
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of the work. Chapter III takes up the general geology and 
gives a generalized statement of the rock formations found 
and their structure and relations, the details of which are 
discussed more fully in Part II]—the township maps and 
descriptions. This chapter discusses in a connected manner 
the indications of iron formations which are given separately 
for each township in Part II. The general physiography of 
the area is also described in this chapter. 

The details of magnetic surveys of the kind made in this 
area are given in Chapter IV with a rather full explanation 
of the instruments used, the interpretation of observations 
made with them, and their capabilities and limitations. 

Chapter V outlines the basis upon which the lands were 
divided into classes and gives the reasons for believing that 
ore may be discovered there. Methods of exploration are 
described in Chapter VI and recommendations made as to 
exploration that may be carried on in this district. 

Part II consists of the detailed township maps and the 
accompanying descriptions. Each township is fully de- 
scribed under the following heads: 

Surface Features.—Topography, profiles, roads, timber and 
other surfaces. . 


Glacial Drift—Character and thickness. 

General Geology.—Location and character of outcrops, 
petrologic descriptions, probable character of bed rock under 
the drift cover. 

Magnetic Observations. 

Land Classification. 

Recommendations for Exploration. 


The township maps are arranged in successive order from 
south to north. The first taken js the southernmost. Then 
follows the tier of townships to the north beginning with the 
easternmost and taking in succession those to the west. 
The succeeding tiers are taken in the same order from east 
to west. It is believed that this is the most convenient 
order for reference, as the magnetic lines usually run some- 
what north of east and the continuation of the lines in any 
township is most likely to be in the townships east or west 
rather than in those north or south. 


1913 


~ 
© 
Q 


Deas 


1916 


i. 
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PROGRESS OF 
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2. Mine Valuation.—The duty of valuing the mines was 
put upon the Survey by the legislature of 1913. A general 
discussion of the methods and purposes of the work was 
given in the last biennial report, and need not be 
repeated here. From the beginning it was found that the 
- manner of working the zinc mines was such that the method 
of valuation so successfully used with the iron mines gave | 
no satisfactory results. Mr. Uglow was therefore directed 
to make a general study of mine valuation and to. suggest 
' some more satisfactory means of taxing them. The law 
now in effect grew out of this study and was the result of 
numerous consultations between Mr. Hotchkiss and Mr. 
Uglow, the Tax Commission, and the mine operators. 

The results of this investigation, and the data obtained, 
have been incorporated into a bulletin by W. L. Uglow, 
entitled, “Mine Valuation and Assessment.’ The subject 
is treated in the following manner: 


PART I. DISCUSSION OF PREMISES. 


' Chap. I: Introduction. 

Chap. II: Peculiar Conditions in the Zinc District which have 
an Important Influence on the Problem of Valuation and 
Assessment. 

Chap. III: ““The Hypothetical Zinc Mine’—The Basis of the 
Subsequent Discussion. 

Chap. IV: The Significance of the Term: “‘Full Cash Value,” or 
“Rational Valuation,’ from the Point of View of the 
General Property System of Taxation. 


PART Il. METHODS OF VALUATION AND ASSESSMENT. 


Chap. I: The Standard Ad Valorem Method. 

Chap. II: The Finlay Ad Valorem Method. 

Chap. III: The Arizona Method. 

Chap. IV: The Colorado Method. 

Chap. V: Gross Receipts and Tonnage Tax Method. 
Chap. VI: Methods Used by Other Jurisdictions. 
Chap. VII: The Equated Income Method. 


After completing this work Mr. Uglow left the Survey’s 
employ. The work of valuing the iron mines has been 
carried on as before by Mr. Hotchkiss. 

3. Topographic Maps.—In codperation with the United 
States Geological Survey the surveying of three quadrangles 
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has been completed: Superior, Ripon and Neshkoro. These 
sheets are now in the hands of the engraver and will soon be 
issued. lary 2 

This Survey and the United States Geological Survey 
each pay half of the field and office expense of preparing 
the maps for the engraver. The expense of engraving and 
printiag is borne by the United States Geological Survey. 

Work has been started on the surveying of the Mazomanie 
quadrangle but will not be completed unti] 1917. The small 
amount of money available for this work limits the progress 
so that it will take considerably more than 100 years 
to finish at the present rate. The importance of these 
maps is such that many states have been spending 
large sums to complete their area. Large states like Ohio 
and New York are practically finished and many of the 
smaller states are completed, while in the last thirty-eight 
years Wisconsin has had only 21 per cent of its area mapped. 
» These maps are an absolute necessity in modern military 
operation, they are extremely useful in engineering work— 
highway location, railroads, interurbans, drainage—and are 
valuable for many scientific and educational uses. It will 
be of great advantage to the state to spend more money for 
this work so that its completion may be accomplished in 
less time than the present rate will take. 

4, Limestone Road Materials—The investigation of the 
limestones of the state to determine their usefulness as road 
material was undertaken in 1912 by Mr. Steidtmann, under 
a cooperative arrangement between the State Highway 
Commission and the Survey. The bulletin has been com- 
pleted and a large number distributed. The report was 
prepared by Mr. Hotchkiss and Mr. Steidtmann jointly, 
and contains in brief form practical information for the 
use of road builders in the state. The bulletin is in two 
parts. The report is outlined as follows: 


Part I. Introduction, (by Mr. Hotchkiss). 

General Characteristics of Wisconsin Road Materials. 
Distribution. 
Origin. 
Occurrence of Outcrops. 
Testing of Road Materials. 

Description of Tests. — 
Hardness Test. 
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Per Cent of Wear. 
Cementing Value. 
Specific Gravity and Weight per Cubic Foot. 
Absorption. 
Weight of a Cubic Yard of Crushed Stone. 
Qualities of Wisconsin Road Materials. 
Granite and Trap Rock. 
Sandstones and Quartzite. 
Shales. 
Gravel and Field Stone. 
Limestones. 
Lower Magnesian Limestone. 
Platteville or Trenton Limestone. 
Niagara Limestone. 


Part II. (by Mr. Steidtmann) 
County Descriptions. In this part each county containing lime- 
stones is described on the following. general outline: 

A. General location of the various geological formations of the 
county,-and reference to the plate showing them. 

B. The occurrence of outcrops of limestone. 

C. Descriptions of the various outcrops and their suitability for 
road material so far as known. 

D. Other material available in the county for road construction. 

E. Tests of local quarries or outcrops in that particular county. 

/ 

5. Limestones.—Based upon the material collected by Mr. 
Steidtmann for the preparation of the report on Limestone 
Road Materials, an investigation of the limestone of the 
state from a scientific point of view has been undertaken. 
This work has just been started and very little can be said 
about it except that scientific results of considerable interest 
and importance are being obtained even at this early stage 
of the investigation. 

6. Stratigraphy.—lIt has been known for some years that 
the divisions and nomenclature of the Paleozoic rocks 
recognized heretofore in Wisconsin did not accurately 
express the facts. The economic importance of knowing the 
formations in greater detail has been strongly evident in the 
investigation of the limestones to determine their value as 
materials for road construction. Many very striking and 
_ important variations in what have previously been considered 
the same formations were noted in this work. For example, 
the highly variable character of the Lower Magnesian 
Limestone, for road purposes is largely due to the fact that 
there are two unconformable formations which have in the 
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past been considered as one. In some places one of these 
formations is present, and in some places another, and 
elsewhere both are present, so that irregularity is due not so 

much to change in the character of a single formation as to 
the fact that we are dealing with more than one. & 

The minor divisions of the lower Paleozoic strata are 
recognized outside of Wisconsin, but within the state nothing 
has been done on the stratigraphy of these rocks since the 
former geological survey of 1870-78. There are therefore 
many important and interesting scientific problems to be 
solved. While the work is purely scientific, and was not 
undertaken with the idea of accomplishing anything in the 
nature of economically important results, as in so many 
cases of purely scientific investigation, the results apparently 
will have an important economic bearing. 

By coéperation with the United States Geological Survey, 
it has been possible to secure for this work the services of 
Dr. E. O. Ulrich, who is the best informed man on this 
continent with regard to the stratigraphy of these older 
formations. Mr. Ulrich and Mr. Hotchkiss visited the 
various important localities of the state during the two 
past field seasons, and a report will be prepared by Mr. 
Ulrich for publication by this Survey. 


7. Zinc District—Very little work has been done in the 
zinc district by this Survey in the past biennium, aside 
from that described under Mine Valuation. It is necessary 
to keep in touch with the mining and exploring operations so 
as to secure important data while it is available. This work 
is carried on in cooperation with Mr. Davis, Director of the 
Platteville Mining Trade School, and under his direction. 

8. Florence Iron District.—In the last biennial report, this 
investigation was described, and an outline given of the 
bulletin to be published upon it. It was believed at that 
time that the bulletin could be sent to press in a few months, 
but the demands upon the time of Mr. Hotchkiss have made 
it impossible for him to complete the preparation of the 
manuscript up to the present time. 


9. General Services.—In its capacity of a general scientific © 
bureau of the state, the Survey is called upon for many 
different kinds of service not directly related to its own 
work. The state geologist is ex-officio a member of the State 
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Highway Commission and has given much time to the work 
of this body. Because of the fact that for a number of 
years this work was in his charge as part of the geological 
survey, he is very familiar with the work and consequently 
is called upon for many consultations. Governor McGovern 
appointed Mr. Hotchkiss as one of a committee of experts to 
investigate the general aspects of the Portage levee situation, 
to see if it were not possible to develop some system whereby 
the people benefited by these levees might be assessed for 
their construction and maintenance, rather than to throw the 
burden upon the state as a whole. This work has taken an 
additional amount of the time of Mr. Hotchkiss. These 
services have been given as part of the work of the Survey 
and as a duty to the public. 

In addition to these services directly rendered to the state 
there are very numerous calls and letters of private citizens 
requesting information regarding the mineral resources of 
particular sections, advice on the possibility of finding 
valuable minerals on theit property, and the indentification 
of rock and mineral specimens. All of these requests are 
granted in so far as it is possible for the Survey to do so. 

10. Peat.—In the biennial report for 1912-1914 it was 
stated that a report on the peat resources of the state would 
be ready for the printer during the succeeding fiscal year. 

This report, by F. W. Huels, was completed, and will be 
of much value to people interested in the development of 
peat in the state. The subject is treated in the following 
manner: 


Introduction. 


Part I. Origin, Occurrence and Characteristics of Peat. 
Chap. I. Peat, its origin, occurrence and characteristics. 


Part II. The Peat Deposits of Wisconsin. 
Chap. II. The formation of peat in Wisconsin. 
Chap. III. Prospecting and testing peat deposits. 
Chap. IV. The peat deposits of Wisconsin prospected in 1903. 
Chap. V. The peat deposits of Wisconsin prospected in 1908. 
Chap. VI. Summary of the characteristics of Wisconsin peat. 


Part III. Attempts to develop Wisconsin Peat Deposits. 
Chap. VII. The manufacture of produce gas from Wisconsin 
peat. 
Chap. VIII. The products of distillation of Wisconsin peat. 
Chap. IX. Wisconsin peat and its by-products. 
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Chap. X. The manufacture of Wisconsin peat into fuel. 
Chap. XI. Miscellaneous attempts to utilize Wisconsin peat. 


PART IV. Possibilities of the Development of a Peat Industry in 
Wisconsin. 
Chap. XII. Peat as a fuel. 
Chap. XIII. Gas from peat. 
Chap. XIV. Peat as a raw material other than fuel. 
Chap. XV. Some factors influencing the successful utilization 
of a peat deposit. 

Chap. XIV. Conclusions. 

Appendix A. T. C. Chamberlin on Wisconsin bry deveuie 

Appendix B. Bibliography. 


11. Geology of the Northwestern Area.—Dr. Weidman’s 
report on the ‘“‘Glacial Geology of the Northwestern Area,” 
is being completed as rapidly as possible. The report will 
cover the glacial geology of the following nine counties: 
Eau Claire, Chippewa, Dunn, Pepin, Pierce, St. Croix, Polk, 
Barron, and Rusk, having a total area of about 6,800 
square miles. Additional field work, however, is required in 
certain parts of the area and in adjacent territory in order to 
finish the work in a satisfactory manner. The part of the 
state adjacent to Minnesota presents many complicated 
geological features of much scientific importance, and these 
are being investigated with considerable care. 


12. Report on Water Supplies.—This was in press at the 
time the last biennial report was written and has since been 
issued under the joint authorship of Mr. A. R. Schultz, of 
the United States Geological Survey, and Mr. Weidman of 
this Survey. The following table gives its contents: 


Partials 

Chap. I. Geology and Geography. 

Chap. II. General:Conditions Controlling Movement of Under- 
ground Waters. 

Chap. III. The Flowing Artesian Wells of Wisconsin. 

Chap. IV. Prospecting for Artesian Wells. 

Chap. V. Springs and Mineral Waters. 

Chap. VI. The General Compositionand Uses of Water Supplies. 

Chap. VII. The Chemical Quality of the Underground Waters. 

Chap. VIII. The Surface Water Supplies and Their Chemical 
Quality. 


Part II. The description of water rBippliea by counties—presented 


under the following headings for each county: 
Surface Features. 
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Geological Formations. 
Principal Water-bearing Horizons. 
Water Supplies for Cities and Villages. 
Quality of Water Supplies. 

Table of Mineral Analyses. 


13. Statistics of Wisconsin Mineral Production.—Since 
1912 the State Survey has been codperating with the United 
States Geological Survey in collecting statistics of Wisconsin 
mineral production. In this work a great mass of valuable 
information has been obtained at practically no expense to 
the state. - . 


14. Educational Bulletins —The bulletin on “‘Geography 
of the Lower Fox Valley,” by Prof. R. H: Whitbeck was 
issued in 1915. This was very popular with the citizens 
and schools of this district and almost the whole edition has 
been distributed. The following gives a brief summary of 
its contents: 


Introduction. 
Chap. I. Valleys. 
Chap. II. The Origin and Physical Features of the Fox-Winne- 
bago Valley. 
Chap. III. Peculiarities of the Fox River. 
Chap. IV. The Navigation of the Fox River Past and Present. 
Chap. V. Cities and Industries. 
Fond du Lac. 
Oshkosh. 
Neenah and Menasha. 
Appleton. 
Kaukauna. ! 
Kimberly, Little Chute, Wrightstown, Little Rapids. 
Depere. 
Green Bay. 
General summary of cities and industries. 
Chap. VI. Agriculture. 


The bulletin on “‘Physical Geography of Wisconsin” was 
outlined in the last biennial report and need not be discussed 
in detail here. It was issued from the press in June, 1916, 
and at present (September, 1916) the edition is nearly half 
gone. It has proved to be of very great interest and the 
Survey has been the recipient of many congratulatory 
letters regardingit. This report has not only been of interest 
within the state but has been the subject of editorials in 


20 TeNTH BIENNIAL REPORT OF COMMISSIONERS 


eastern papers, enviously wishing they had similar reports 
for their states. In fact, no state has a better, more com- 
plete, or more readable description of its physical geography. 

The use of educational bulletins of this sort in connection 
with instruction in the schools and colleges cannot fail to 
give a better, broader conception of our state to those who 
in a few years will be in control of its affairs. 

A report on “Geography and History of Wisconsin,” is 
being prepared by Mr. F. E. Williams. It will probably be 
ready for the printer during the next fiscal year. This 
report will serve to inform the high school teachers, students, 
and others interested, as to the important part that geog- 
raphy has played in the history of the state. It will be 
valuable for use as a textbook in connection with the study 
of geography and history, and will be of interest to the general 
reader. 

The report on the “Climate of Wisconsin” by Mr. Eric 
Miller, United States Weather Observer at Madison, has 
been partly completed. Owing to lack of time he finds it 
difficult to find opportunity to finish it for the press but 
plans to have it ready in the near future. 


b 


B. Natural History, in Charge of Director Firge 


1. StupIES ON LAKEs. 

The work on lakes has been, as heretofore, under the 
immediate control of the director, with Mr. Juday as 
permanent assistant in charge. Mr. H. A. Schuette of the 
Department of Chemistry, University of Wisconsin, has 
been in charge of the chemical-work. 

(1) The main work of the natural history division has been 
on the plankton of the lakes; especially those near Madison. 
The plankton consists of the microscopic plants and animals 
of the open water, which make up the fundamental food 
supply for all the animals of the lake. The Survey is 
attempting to ascertain the kinds of these organisms, their 
number, quantity, chemical composition, and their relations 
to each other and to the lakes. 

During the biennium, the chief object of study has been 
the nannoplankton—those organisms of the plankton 
which are so small as to escape through the meshes of a 
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net made of the finest bolting cloth. As indicated in the 
last biennial report (p. 22) much difficulty was experienced 
in devising a method of collecting this material in quantity 
sufficient for chemical analysis. The Survey installed a 
De Laval centrifuge and filter with accessory apparatus 
during the winter of 1914-15, in a laboratory room provided 
by the University of Wisconsin. This centrifuge has been 
in use for two seasons. An illustrated account of the 
laboratory, the apparatus, and of the methods employed 
has recently been issued by Mr. Juday and need not be 
repeated here.* This method has proved wholly successful 
and for two seasons both net-plankton and nannoplankton 
have been collected in quantities sufficient for chemical — 
analysis. Two collections per week have been made 
regularly in lake Mendota during the open season, each 
consisting of the plankton from 1,000 to 1,500 liters of water. 
Collections have also been made regularly from lakes 
Monona and Waubesa, which can be reached by launch 
from lake Mendota. All of this material has been carefully 
studied both biologically and chemically. It is hoped that 
this portion of the field work will close with the present 
season. 

Mr. R. A. Muttkowski has made a careful qualitative and 
quantitative study of the littoral life of lake, Mendota, 
especially that of the insects, under the direction of Mr. 
Juday. This study was completed in June, 1916. Following 
this, the Survey began a study of the insect life of the deeper 
water, especially that found in the mud and the bottom 
water. For use in this study an Ekman clam-shell dredge 
has been constructed and has been employed very success- 
fully. These insects are chiefly the larvae and pupae of 
Chironomus and Corethra. They feed directly and indirectly 
on the plankton and also on shore vegetation swept by 
currents into deeper water. They constitute an important 
item in the food of fishes, since they are present in lake 
Mendota in enormous numbers—sometimes exceeding 
10,000 per square metre of bottom in the deep water. Thus 
they constitute one of the two chief links in the lake’s 
chain of eaters and eaten which extends from fish to algae— 
the other parallel link being the entomostraca. 


* Juday, C. Limnological Apparatus. Trans. Wis. Acad. Sci., Arts and Lett., 
Vol. XVIII, pt. II; pp. 566-592; pl. XXXIV-XXXVIII, Aug. 1916. 
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The study of the insects will be continued during 19445 
and it is hoped during this season to complete also the 
isolation in quantity and the analysis of the chief plankton 
forms. 

The investigation thus briefly described has been a long, 
slow and complex one. While its difficulties are by no 
means wholly overcome we believe that we can “‘see daylight” 
through them. 

When this study is completed, we shall know the quantity 
of the plankton of lake Mendota as found at all seasons of 
the year. Our knowledge will be somewhat similar to that 
of the quantity of the pasturage present in, say, a prairie. 
We shall not know the annual production of fish food by 
the lake until we are fully informed of the rate of increase 
of the several constituents of the plankton and this subject 
has not yet been investigated. But we shall have a knowl- 
edge of what may be called the standing crop of food. We 
shall know its quantity, its main variations in amount and 
qualtity, its chemical composition and, in part, its food 
» value. Such a study has not before been undertaken for 
any lake. 

(2) The study of thelake temperatures has been completed 
so far as field work isconcerned. In April, 1916, there was 
finished a five-year record by the U. S. Weather Bureau of 
the quantity of solar energy received daily at Madison. 
This was the period determined on as sufficient to give 
approximate mean results. Daily series of temperature 
were taken in the lake during the same years, making 
fifteen years of observations on the lake during the open 
season, and five years in which to determine the relation of 
the supply of solar energy to the losses and gains of heat in 
the lake. 

The general report on temperatures is in an advanced 
stage of preparation. Two preliminary papers have been 
issued by Mr. Birge in Vol. XVIII of the Transactions of the 
Wisconsin Academy. These are The Heat Budgets of 
American and European Lakes (pp. 1-47, Jan., 1915), and 
The Work of the Wind in Warming a Lake (pp. 341-391, 
Aug., 1916). 
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2. MINoR INVESTIGATIONS. 

dd) New York Lakes.—In 1910,* the U. S. Bureau of 

; Fisheries defrayed the cost of a study of the Finger Lakes of 

New York by Mr. Birge and Mr. Juday. This study was 
in direct continuation of the work of the Survey on Wis- 
consin lakes, extending the work to lakes of much greater 
size and depth. A report on this work was issued in October, 
1914, by the Bureau.t. It concerns the hydrography, 
temperature and net-plankton of a series of nine lakes in 
central New York, of which Seneca and Cayuga lakes are 
the largest and deepest. This report is mentioned -here | 
because of the intimate connection of the study with the 
report on Wisconsin lakes issued as Bulletin XXII of the 
Survey. 

(2) Fish—No work on the collection of fish has been done 
by Mr. Wagner except to keep the specimens in good 
condition. 

(3) Plankton Algae——Dr. G. M. Smith has been studying 
the plankton algae—the organisms which constitute the 
major part of the basal food supply of the lake on the side 
of the plants. His work began in the summer of 1914 and 
will require at least one more season before the field work is’ 
completed for a preliminary general report. He has visited 
125 or more lakes in Wisconsin and has listed more than 
500 species of these plants. Two preliminary papers have 
been prepared by him as a result of this study. The first 
is printed in Vol. XVIII of the Transactions of the Wisconsin 
Academy of Sciences (pp. 531-565) under the title: A 
Preliminary List of Algae Found in Wisconsin Lakes. This 
list includes about 200 species of algae. A second paper on 
new or specially interesting forms of Wisconsin algae, 
including some twenty species, is now in type and will be 
published in the Bulletin of the Torrey Botanical Club. 

(4) Rotifera—lIn the field season of 1916 a beginning was 
made for a report on the rotifera of Wisconsin. These 
animals are, with the entomostraca, of importance in the 
food of young fish of all kinds and little work has been done 
on them in this country. The survey was so fortunate as 
to have the services of Mr. H. K. Harring of the Bureau of 


* See Eighth Biennial Report of this Survey 1910-12, p. Ome 

+ Birge, E. A. and Juday, C. A limnological study of the Finger Lakes of New 
York. ull. Bur. Fisheries, Vol. XXXII, pp. 526-609. 23 figs, 6 hydrographic 
and topographic maps. Washington, 1914. 
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Standards, Washington, who gave five weeks of the summer 
for field work. He was accompanied by Mr. F. J. Meyers of 
Bethlehem, Pa., who generously served as volunteer 
assistant. Nearly 250 species of rotifera were found in — 
southern and northeastern Wisconsin. It is planned to 
continue the field work on this group in 1917, with special 
reference to northwestern Wisconsin. 

(5) Littoral Life-——Dr. R. A. Muttkowski devoted three 
summers to studies of the littoral life of lake Mendota. 
This work has resulted in a doctor’s thesis, which is now 
ready for the press. It gives a qualitative and quantitative 
' study of the life formed at the margin of the lake, with 
special reference to the insects. 

(6) Chemistry of Plankton—Dr. H. A. Schuette, who has 
been in charge of the chemical work on the plankton, 
prepared a doctor’s thesis on certain aspects of this work, 
under the title: A Biochemical Study of the Plankton of 
Lake Mendota. This treats of the methods employed and 
the results reached in very careful and complete analyses of 
typical plankton catches. This work was done in order to 
secure data which would be useful in interpreting the far 
more numerous routine analyses of plankton. 

(7) Color of Lake Water.—-An extensive study of the color 
of lake water has been made for the Survey by Dr. W. B. 
Pietenpol of the department of physics, University of Wis- 
consin. The water of thirty Wisconsin lakes was examined 
by the spectrophometer and the absorption of light deter- 
mined throughout the visible spectrum. The method 
followed was essentially that of von Aufsess, but it was 
employed on filtered water in the laboratory, not carried on 
in the field. The data secured indicate the color of the 
water of the lakes, so far as this is due to material in solution. 
They will also serve as data to be employed in a study of the 
absorption of the sun’s energy by the surface strata of lakes. 
Dr. Pietenpol’s report is ready for the press, as is also that 
of Dr. Schuette, mentioned above. 

(8) Studies on Biology of Fish—Three studies on the biology 
of fish have been undertaken during the biennium. All 
have been suggested by the lake work of the Survey, and 
concern practical or economic problems whose solution is 
dependent in whole or in part on this work. In two cases 
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site investigations were begun under the Survey, and carried 
on until their significance was clear, when they were taken 
up by other organizations. The third investigation was 
suggested by the Survey but no financial aid has been given 
to it from Survey funds. The relation of the Survey to 
these studies makes it proper to give them brief mention. 

Study on the food and the habits of the perch of lake 
Mendota was begun in 1915 under the Survey by Professor - 
A. S. Pearse of the University of Wisconsin. Many inter- 
esting and important results appeared and in 1916 the U. S. 
Bureau of Fisheries took up the work and is now continuing 
it on a large scale. This work when completed will be a 
study of much practical and economic value, whose scientific 
base is largely in the more general work carried on by the 
Survey. 

A similar but less extensive study of the habits and food of 
the lake herring of the Oconomowoc lakes was carried on in 
1916 by Mr. A. R. Cahn of the department of zoology, 
University of Wisconsin. Financial aid was given to this 
study by the Wisconsin Conservation Commission. It is, 
therefore, not strictly part of the work of this Survey, but is 
mentioned here because it is so closely gael with our 
studies. 

A third study, now going on with the assistance of the 
Wisconsin Conservation Commission, is that of Mr. J. N. 
Lowe on the scales of fish. This study is conducted along 
lines similar to those worked out for the Norwegian herring 
by Johann Hjort. It aims to determine the age and rate 
of growth of fish as shown by the markings on the scales. 
The Survey proposed this work to Mr. Lowe in 1915 and 
during that season he carried it on so far as to show that 
valuable results could be reached by the method and also 
that the rate of growth of fish in different lakes is very 
different. In 1916 the study was turned over to the Con- 
servation Commission, since it was plain that it should be 
continued and developed as a practical study of the develop- 
ment and growth of fish of commercial importance. Signi- 
ficant results should follow from it, both on the theoretical 
side and especially on the practical side of fish culture. 
The rate of growth of fish in different lakes must depend 
in considerable degree on the food supply and such a study 
as that of Mr. Lowe will furnish useful data on the capacity 
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of various lakes to support fish life. It will furnish 3 
guide to fish culture, along this line and also in other 
~ directions. 


% 
C. Soil Survey, in Charge of Professor Whitson 


During the biennium 1914—16 especial emphasis has been 
placed on the completion of the reconnoissance survey of 
the northern part of the state. The report and map of the 
North Eastern Area, including Forest, Florence, Marinette, 
Oconto, Shawano and Langlade counties, were published in 
July, 1916. 

The field work on the North Part of North Central 
Wisconsin, including Oneida, Vilas, Iron, Price and the 
. eastern portion of Ashland counties, was completed during 
the season of 1914, and the analytical work and the map 
were completed the following year. This area includes the 
section within which the development of a forest reserve 
is in progress and on which a special report was issued in 
1915. The report on this area is now in press. 

Three editions of the report and accompanying map of 
the South Part of- North Central Wisconsin, including 
Marathon, Clark, Taylor, Lincoln, Wood, and Portage 
counties, made a number of years ago by Mr. Weidman 
have been distributed. This was done at a time when the 
country was very little developed and the map did not show 
as much detail as is now desirable. A new survey of this 
area was therefore made during the summer of 1915. 
Owing to the fact that Wood and Portage counties are much 
more fully developed than the other counties in this area, 
detailed surveys of these two counties were made, while the 
remaining counties of Marathon, Lincoln, Clark and Taylor 
are included in a single area of which a reconnoissance * 
survey was made. The lithographic work and the prepara- 
tion of this report is now in progress and the report will be 
published in 1917. With the publication of this report the 
survey will have published reconnoissance maps and reports 
on all the northern part of the state, except Door county, 
north of the line through the middle of the state, forming the 


southern boundary of Dunn, Marathon, Shawano, Oconto 
and Door counties. 
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There is still much undeveloped land in these counties 
and the reports will be of great assistance to people looking 
for land. The fact that 28,000 copies of the reports on 
this area have been printed and distributed is evidence of 
the demand for maps and reports of this kind. Two 
editions of the report on the South Part of North Western 
Wisconsin—a total of 10,000 copies, and a single edition of 
10,000 copies of the report on the North Part of North 
Western Wisconsin are now nearly exhausted. In spite of 
this fact there is still a very large demand for the information 
contained in these maps and reports. It would seem ad- 
visable to publish a general map of the soils of the entire 
northern part of the state accompanied by a brief report to 
meet the demand existing for this information after the 
editions of the separate reports have been exhausted. The 
base prepared for the geological and road map could well 
be used for this purpose and thus greatly reduce the cost. 

Detailed surveys were made of Wood and Portage counties 
during the season of 1915, and in the spring of 1916 work 
was started in Rock, Milwaukee, Waupaca, and Door 
counties. ; 

The following table shows the present status of the work 
being done by the Division of Soils: 


DETAILED SURVEY 


No. of |No. of Field Condition 
Name of area, square soil work of 
miles types | conducted | report and map 
Waush ty. 643 14 1909 Published 
a jeld Arca: Ee 329 i 1909 Published 
Iowa county.......... eh 763 13 |1909, 1910) Published 
Wie Sah COUN Yc ..-)-Scrsaccr-raccesede oth enn ee 560 20 |1909, 1910) Published 
ome rd wsluac COUNtCYe oo - ok .ccesenees ones 720 17 |1910, 1911] Published 
Weary ETOSSEUCO UE LYisceccictacssvssse testy sedaceesacet 475 18 |1910, 1911) Published 
pJUMEAU COUNTY... 22..-.cceeceretercescceeeneneeeenee 790 16 |1910, 1911) Published 
Kewaunee county.... 340 21 1911 Published 
Ca hiimabtalCOWMEYE sn... cc2s.<cnceseraseree<r sess 776 PH 1911 Published 
Aa 576 21 1912 Published 
Peers 1188 45 |1912, 1913) Being prepared 
Buffalo county... 662 17 |1911, 1913] Being prepared 
cree 785 26 1915 Being prepared 
Ee uns eee ea cee irate cess 800 42 1915 Being prepared 
Door count Field work startled Being surveyed 
Milwaukee Pane in Being surveyed 
Rock county spring Being surveyed 
Waupaca county | of 1916 Being surveyed 
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& 
- RECONNOISSANCE SURVEY 
No. of |No. of Field Condition 
Name of area square soil work f 


fe) 
miles types | conducted | report and map_ 


Reconnoissance of N. E. Wisconsin, 
including: 6020 29 |1912, 1913] Published 

Forest county 
Florence county 
Marinette county 
Oconto county 
Shawano county 
Langlade county 


Reconnoissance of Forest Reserve 
Gtk: oes See eer, eee ee eee A 576 10 |1913, 1914] Published 


Reconnoissance of North Part of 
North Central Wisconsin, includ- : 
ing: 3834 33- |1913, 1914] Published 

Vilas county 
Oneida county 
Tron county 
Price county 


Reconnoissance of South Part of 
North Central Wisconsin, in- 
cluding: 4582 30 1915 Being prepared 

Lincoln county 
Marathon county 
Taylor county 
Clark county 


Total reconnoissance under coéper- 
ativeragneement csc acia ian 15012 


Reconnoissance by state alone: 
North Part of N. W. Wisconsin, 
including: 6323 14 |1911, 1912) Published 

Ashland county 
Bayfield county 
Douglas county 
Burnett county 
Washburn county 
Sawyer county 


Rotal- details fave teense eee 9407 
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IV. PUBLICATIONS. 

ms 

During the biennial period there have been issued the following publi- 
cations: 


Bulletin No. XXXII. Soil Series No. 6. 


Reconnoissance Soil Survey of North Part of Northwestern Wisconsin. 
F. L. Musback, T. J. Dunnewald, Carl Thompson, and O. J. Bergh. 
Pp. vi, 92; 11 plates; 10 figures in text; soil map. 1914. 


Bulletin No. XXXIIT. Scientific Series No. 10. 


The Polyporaceae of Wisconsin. J.J. Neuman. Pp. iii, 206; 25 plates. 
1914. 


Bulletin No. XXXIV. Economic Series No. 16. 


The Limestone Road Materials of Wisconsin. W. O. Hotchkiss and 
Edward Steidtmann. Pp. viii, 137; 41 plates; 2 figures in text; geologic 
map of counties. 1914. 


Bulletin No. XXXV. Economic Series No. 17. 


The Underground and Surface Water Supplies of Wisconsin. Samuel 
Weidman. Pp. xv, 664; 15 plates; 72 figures in text; colored geologic 
map of the state. Scale: 1 inch—16 miles. 1915. 


Bulletin No. XXXVI. Educational Series No. 4. 


The Physiography of Wisconsin. Lawrence Martin, Associate Professor 
of Physiography and Geography, University of Wisconsin. Pp. xxii, 549; 
41 plates; 206 figures in text. Includes relief map of Wisconsin. 1916. 


Bulletin No. XX XVII. Soil Series No. 7. 


Soil Survey of Fond du Lac County. A. R. Whitson, W. J. Geib, 
L. R. Schoenmann, and C. A. LeClair, of the Wisconsin Geological and 
Natural History Survey; and Guy Conrey and A. E. Taylor, of the United 
States Department of Agriculture. Pp. iv, 85; 5 plates; 2 figures in text; 
soil map. 1914. 


Bulletin No. XXXVIITI. Soil Series No. 8. 


Soil Survey of Juneau County. A. R. Whitson, W. J. Gelb Re 
Schoenmann, and C. A. LeClair, of the Wisconsin Geological and Natural 
History Survey; and E. B. Watson, of the United States Department of 
Agriculture. Pp. iv, 93; 5 plates; 2 figures in text; soil map. 1914. 
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Bulletin No. XXXIX. Soil Series No. 9. 


Soil Survey of Kewaunee County. A. R. Whitson, W. J. Geib, and 
E. J. Graul, of the Wisconsin Geological and Natural History. Survey; 
and A. H. Meyer, of the United States Department of Agriculture. Pp. iv, 
84; 3 plates; 3 figures in text; soil map. 1914. 


Bulletin No. XL. Soil Series No. 10. 
Soil Survey of La Crosse County. A. R. Whitson, W. J. Geib, and T. J. 


Dunnewald, of the Wisconsin Geological and Natural History Survey; 
and Clarence Lounsbury, of the United States Department of Agriculture. 
Pp. 77; 5 plates; 2 figures in text; soil map. 1914. 
+ Bulletin No. XLI. Economic Series No. 18. 
A Study of the Methods of Mine Assessments and Valuation. W. L. 
Uglow. Pp. v, 73; 12 plates. 1914. 
Bulletin No. XLII. Educational Series No. 5. 


Geography of the Fox-Winnebago Valley. R. H. Whitbeck, Associate 
_ Professor of Geography, University of Wisconsin. Pp. ix, 105; 28 plates. 
1915. 


Bulletin No. XLIII. Soil Series No. 11. 


| Soil Survey of Vilas and Portions of Adjoining Counties. A. R. Whitson, 
T. J. Dunnewald, assisted by W. C. Boardman, C. B. Post and A. R. Albert 
Pp. 77; 4 plates; 2 figures in text; 2 soil maps. 1915. 
Bulletin No. XLIV. Economic Series No. 19. 


Mineral Land Classification in parts of Northwestern Wisconsin. W. O. 
Hotchkiss, assisted by E. F. Bean and O. W. Wheelwright. Pp. vi, 378; 
9 plates; 39 figures in text. 1915. 

Bulletin No. XLV. Economic Series No. 20. 

Peat Resources of Wisconsin. Frederick William Huels. Pp. viii, 274; 
20 figures in text; 22 plates. 1915. 

Bulletin No. XLVII. Soil Series No. 12. 


Reconnoissance Soil Survey of North Eastern Wisconsin. A. R. Whit- 
son, W. J. Geib, Carl Thompson, Clinton B. Post, and A. L. Buser. Pp. 
iv, 87; 10 plates; 3 figures in text; soil map. 1916. 


Bulletin No. XLVIII. Soil Series No. 13. 


Soil Survey of Jefferson County. A. R. Whitson, W. J. Geib and O. J. 
Noer, of the Wisconsin Geological and Natural History Survey; and A. H. 
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Meyer, of the United States Department of Agriculture. Pp. ix, 77; 4 
plates; 2 figures in text; 2 soil maps. 1916. 


Bulletin No. XLIX. Soil Series No. 14. 


Soil Survey of Columbia County. A. R. Whitson, W. J. Geib, and 
Guy W. Conrey, of the Wisconsin Geological and Natural Flistory Sur- 
vey. Pp. iv, 84; 4 plates; 3 figures in text; soil map, 1916. 

The following reports are being prepared: 

“Mineral Land Classification,” by W. O. Hotchkiss and E. F. Bean. 

“Florence Iron District,’’ by W. O. Hotchkiss. 

“Glacial Geology of the Northwestern Area,”’ by S. Weidman. 

“Geography and History of Wisconsin,”’ by F. E. Williams. ; 

“The Climate of Wisconsin,” by Eric Miller, U. S. Bureau Observer at 
Madison. F 

A report on ‘‘The Stratigraphy of Wisconsin” is also being prepared by 
Dr. E. O. Ulrich, of the United States Geological Survey, for publication 
by this Survey. 

The following soil survey bulletins are in press: ‘Soil Survey of the 
North Part of North Central Wisconsin,” ‘‘Soil Survey of Buffalo County.” 
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PUBLICATIONS 
OF THE 


WISCONSIN GEOLOGICAL AND NATURAL 
HISTORY SURVEY. 


The publications of the Survey are issued as (1) bulletins, which are 
numbered consecutively, (2) road pamphlets, (3) biennial reports, and 
(4) maps. These publications are independently paged and indexed, no 
attempt being made to group them in volumes. 


1. Bulletins. 


The bulletins are issued in three series: 

Scientific Series—The bulletins so designated consist of original con- 
tributions to the geology and natural history of the state, which are of 
scientific interest rather than of economic importance. 

Economic Series —This series includes those bulletins whose interest is 
chiefly practical and economic. 

Educational Series—The bulletins of this series are primarily designed 
for use by teachers and in the schools. 

Soil Series —This includes the bulletins prepared by the Soils Division. 

The following bulletins have been issued: 


¢ 


Bulletin No. 1. Economic Series No. 1. 


On the Forestry Conditions of Northern Wisconsin. »Filibert Roth, — 
Special Agent, United States Department of Agriculture. 1898. Pp. vi, 
78; 1 map. Out of print. 


Bulletin No. II. Scientific Series No. 1. 


On the Instincts and Habits of the Solitary Wasps. George W. Peck- 
ham and Elizabeth G. Peckham. 1898. Pp. iv, 241; 14 plates, of which 
2 are colored; 2 figures in text. Sold at the price of $1.50 in paper and $2.00 
bound. 


Bulletin No. III. Scientific Series No. 2. 


A Contribution to the Geology of the Pre-Cambrian Igneous Rocks of 
the Fox River Valley, Wisconsin. Samuel Weidman, Ph. D., 1898. Pp. 
iv, 63; 10 plates; 13 figures in text. Sent on receipt of 10 cents. 
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Bulletin No. IV. Economic Series No. 2. 


On the Building and Ornamental Stones of Wisconsin. Ernest Robert- 
son Buckley, Ph. D. 1898. Pp. xxvi, 544; 69 plates, of which 7 are colored, 
and 1 map; 4 figures in text. Sent on receipt of 30c. Ed. vm. 

% 


Bulletin No. V. Educational Series No. 1. 


The Geography of the Region About Devil’s Lake and the Dalles of the 
Wisconsin, with some notes on its surface geology. Rollin D. Salis- 
bury, A. M., Professor of Geographic Geology, University of Chicago, and 
Wallace W. Atwood, B. S., Assistant in Geology, University of Chicago. 
1900. Pp. x, 151; 38 plates; 47 figures in text. Out of print. Ed. ym. 


Bulletin No. VI. Economic Series No. 3. Second Edition. 


Preliminary Report on the Copper-Bearing Rocks of Douglas County, 
and parts of Washburn and Bayfield Counties, Wisconsin. Ulysses 
Sherman Grant, Ph. D., Professor of Geology, Northwestern University. 
1901. Pp. vi, 83; 13 plates. Sent on receipt of 10c. Ed. iiim. mdccl. 


Bulletin No. VII. Economic Series No. 4. 


The Clays and Clay Industries of Wisconsin. Part I.. Ernest Robertson | 
Buckley, Ph. D. 1901. Pp. xii, 304;.55 plates. Sent on receipt of 20c. 
Ed. vm. 


Bulletin NoMVITLD Educational serena? 


The Lakes of Southeastern Wisconsin. N. M. Fenneman, Ph. D., - 
Professor of General and Geographic Geology, University of Wisconsin, 
1902. Pp. xv, 178; 36 plates; 38 figures in text. A second edition has 
been issued and is sold at the price of 50c. Ed. iim. 


Bulletin No. IX. Economic Series No. 5. 


Preliminary Report on the Lead and Zine Deposits of Southwestern 
Wisconsin. Ulysses Sherman Grant, Ph. D., Professor of Geology, North- 
western University. 1903. Pp. viii, 103; 2 maps; 2 plates; 8 figures 
in text. Out of print.- Ed. iim. 


Bulletin‘No. X. Economic Series No. 6. 


Highway Construction in Wisconsin. Ernest Robertson Buckley, Ph. 
D. 1903. Pp. xvi, 339; 106 plates, including 26 maps of cities. Sent on 
receipt of 20 cents. Ed. vm. 


Bulletin No. XI. Economic Series No. 7. 


Preliminary Report on the Soils and Agricultural Conditions of North 
Central Wisconsin. Samuel’ Weidman. 1903. Pp. viii, 67; 10 plates, 
including soil map. Second edition, 1908. Out of print. Map alone sent 
on receipt of 4 cents. Ed. vim. 
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Bulletin No. XII. Scientific Series No. 3. 


The Plankton of Lake Winnebago and Green Lake. Dwight Marsh, 
Ph. D., Professor of Biology, Ripon College. 1903. Pp. vi, 94; 22 plates. 
Out of print. Ed. md. 


Bulletin No. XIII. Economic Series No. 8. 


The Baraboo Iron-bearing District of Wisconsin. Samuel Weidman. 


1904. Pp. x, 190; 23 plates, including geological map. Out of print. 
Ed. iim. 


Bulletin No. XIV. Economic Series No. 9. 


Report on Lead and Zine Deposits of Wisconsin. Ulysses Sherman 
Grant, Ph. D., Professor of Geology, Northwestern University. 1906. 
Pp. ix, 100; 8 plates; 10 figures in text; an atlas containing 18 maps. Out 
of print. Ed. iimd. 

A supplementary series of 6 maps including the Montfort, East Mineral 
Point, Ipswich, Big Patch, Elk Grove, Cuba City, and East Meeker’s 
Grove sheets—by W. O. Hotchkiss and Edward Steidtmann—was issued 
in 1909. Sent on receipt of 6 cents. 

In 1914 a series of 7 large scale blue prints were issued (scale 1 in. =400 
ft.). They were prepared in codperation between the Geological Survey 

and the State Mining Trade School, by R. E. Davis and W. O. Hotchkiss, 
~ and give in great detail data on lead crevices, mine workings, pitches, and 
underground crevices. They cover areas about Hazel Green, Benton, 
New Diggings, Platteville, Mifflin, the East End mine and the Coker 
mine. These maps are about 3x4 feet. They are sold at the cost of 
making the blue prints—at 25 cents per sheet. 


Bulletin No. XV. Economic Series No. 10. 


The Clays of Wisconsin and Their Uses. Heinrich Ries, Ph. D., 
Assistant Professor of Economic Geology, Cornell University. 1906. 
Pp. xii, 259; 30 plates, including 2 maps; 7 figures in text. Sent on receipt 
of 15 cents. Ed. iim. 


Bulletin No. XVI. Scientific Series No. 4. 


The Geology of North Central Wisconsin. Samuel Weidman. 1907. 
Pp. xxxi, 697; 86 plates, including 2 maps, 38 figures in text. Sent on 
receipt of 20 cents. Ed. iiim. 


Bulletin No. XVII. Scientific Series No. 5. 


The Abandoned Shorelines of Eastern Wisconsin. J. W. Goldthwait, 
Ph. D., Assistant Professor of Geology, Northwestern University. 1907. 
Pp. x, 134; 38 plates; 37 figures in text. Sent on receipt of 10 cents. 
Ed. iimd. 
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Bulletin No. XVIII. Economic Series No. 11. 


Rural Highways of Wisconsin. W. O. Hotchkiss. 1906. Pp. Kivinloos 
16 plates; 2 figures in text. Sent on receipt of 10 cents. Ed. xivm; vilim. 


Bulletin No. XIX. Economic Series No. 12. % 


Zinc and Lead Deposits of the Upper Mississippi Valley. H. Foster 
Bain. Director of State Geological Survey of Illinois. Washington, D. C. 
1907. Pp. xii, 155; 9 plates, including 5 maps; 45 figures in text. Sent 
on receipt of 6 cents. 

This bulletin is a reprint of Bulletin No. 294 of the United States Geo- 
logical Survey. Only a small number of copies were reprinted for local use. 
It has not been sent out to libraries and exchanges. 


Bulletin No. XX. Economic Series No. 13. 


The Water Powers of Wisconsin. L.S. Smith, C. E.; Engineer Wiscon- 
sin Geological and Natural History Survey; Engineer U. S. Geological 
Survey. Pp. xvi, 354; 54 plates; 17 figures in text. 1908. Sent on receipt 
of $2.00. Ed. iim. 

Profile maps of the Wisconsin river were issued by the United States 
Geological Survey, based on codperative work with the Wisconsin Survey. 
The stock of these maps is now deposited with this Survey and the maps 
will be sent on the same terms as they were by the U. S. Survey, viz. 
5 cents per sheet, postpaid. There are eleven maps in this series. 


Bulletin No. XXI. Scientific Series No. 6. 


The Fossils and Stratigraphy of the Middle Devonic of Wisconsin. 
Herdman F. Cleland, Professor of Geology, Williams College. 1911. Pp. 
206; 55 plates. Sent on receipt of 25 cents. Out of print. Ed. mce. 


Bulletin No. XXII. Scientific Series No. 7. 


The Inland Lakes of Wisconsin; the Dissolved Gases of the Water and 
their Biological Significance. Edward A. Birge and Chancey Juday. 
1911. Pp. xxi, 254; 10 plates, 142 figures in text; all diagrams of gases 
and plankton. Out of print. Ed. md. 


Bulletin No. XXIII. Economic Series No. 14. 


Reconnoissance Soil Survey of Northwestern Wisconsin. S. Weidman, . 
with the assistance of E. B. Hall and F. L. Musback. 1911. Pp. viii, 
103; 15 plates, including one map; 16 figures in text. Out of print. Ed. 
viiim. 


Bulletin No. XXIV. Soil Series No. 1. (Economic Series No. TES 


Reconnoissance Soil Survey of Marinette County. Samuel Weidman 
and Percy O. Wood. 1911. Pp. 44, 4 plates, one map. Out of print. 
Ed. iiim. 
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Bulletin No. XXV._ Scientific Series No. 8. 


Sandstones of the Wisconsin Coast of Lake Superior. Fredrik Turville 
Thwaites. 1912. Pp. viii, 117; 23 plates; large map in pocket; 10 figures 
in text. Cloth bound. Sent on receipt of 10 cents. Ed. med. 


Bulletin No. XX VI. Educational Series No. 3. 


The Geography and Industries of Wisconsin. R. H. Whitbeck. 1913. 
Pp. viii, 65; 23 plates; 46 figures in text. Out of print. Ed. vim. 


Bulletin No. XX VII. Scientific Series No. 9. 


The Inland Lakes of Wisconsin. C. Juday. 1914. Pp. vi, 137; 29 


maps; 8 figures in text. Cloth bound. Sent on receipt of 10 cents. Ed. 
lim. 


Bulletin No. XXVIII. Soil Series No. 2. 


Soil Survey of Waushara County. A. R. Whitson, W. J. Geib. Guy 
Conrey and A. K. Kuhlman, of the Wisconsin Geological and Natural 
History Survey; and J. W. Nelson, of the United States Department of 
Agriculture. 1913. - Pp. iv, 63; 3 plates, including one map. Sent, 

_paper bound, on receipt of 5 cents. Ed. iiim. 


Bulletin No. XXIX. Soil Series No. 3. 


Soil Survey of Waukesha County. A. R. Whitson, W. J. Geib and 
A. H. Meyer, of the Wisconsin Geological and Natural History Survey; 
and Percy O. Wood and Grove B. Jones, of the United States Depart- 
ment of Agriculture. 1914. Pp. iv, 82; 3 plates, including one map. 
Paper bound. Sent on receipt of 5 cents. Ed. ivm. 


Bulletin No. XXX. Soil Series No. 4. 


Soil Survey of Iowa County. A. R. Whitson, W. J. Geib, T. J. Dunne- 
wald and Emil Truog, of the Wisconsin Geological and Natural History 
‘Survey; and Clarence Lounsbury, of the United States Department of 
Agriculture. 1914. Pp. 61; 2 plates, including one map. Paper bound. 
Sent on receipt of 5 cents. Ed. iiim. 


Builetin No. XXXI. Soil Series No. 5. 


Soil Survey of the Bayfield Area. A. R. Whitson, W. J. Geib, L. R. 
Schoenmann and F. L. Musback, of the Wisconsin Geological and 
Natural History Survey; and Gustavus B. Maynadier, of the United 
States Department of Agriculture. 1914. Pp. 51, 4 plates, including 
one map. Paper bound. Sent on receipt of 5 cents. Ed. iim. 
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Bulletin'No. XXXII. Soil Series No. 6. 


Reconnoissance Soil Survey of North Part of Northwest Wisconsin. 
-F. L. Musback, T. J. Dunnewald, Carl Thompson and O. I. Bergh. 1914. 
Pp. vi, 92; 11 plates; 10 figures in text, includes soil map. Paper bound. 
Sent on receipt of 5 cents. Ed. xm. 


Bulletin No. XX XIII. Scientific Series No. 10. 


The Polyporaceae of Wisconsin. J.J. Neuman. 1914. Pp. iii, 206; 25 
plates. Cloth bound. Sent on receipt of 15 cents. Ed. iim. 


Bulletin No. XXXIV. Economic Series No. 16. 


The Limestone Road Materials of Wisconsin. W. O. Hotchkiss and 
Edward Steidtmann. 1914. Pp. viii, 137; 2 figures in text; 41 plates and 
geological maps of counties. Cloth bound. Sent on receipt of 10 cents. 
Ed. iiimd. 


Bulletin No. XXXV. Economic Series No. 17. 


The Underground and Surface Water Supplies of Wisconsin. Samuel 
Weidman of the Wiscorsin Geological and Natural History Survey; and 
A. R. Schultz, of the United States Geological Survey, 1915. Pp. xv, 
664; 72 figures in text; 5 plates; and a colored geological map of the state. 
Scale: 1 inch =16 miles. Cloth bound. Sent on receipt of 20cents. Ed. iiim. 


Bulletin No. XXXVI. Educational Series No. 4. 


The Physiography of Wisconsin. Lawrence Martin. Associate Pro- 
fessor of Physiography and Geography, University of Wisconsin. 1916. 
Pp. xxii, 549; 206 figures in text; 41 plates. Includes relief map of Wis- 
consin.. Cloth bound. Sent on receipt of 15 cents. Ed. vim. 


Bulletin No. XX XVII. Soil Series No. 7. 


Soil Survey of Fond du Lac County. A. R. Whitson, W. J. Geib, 
L. R. Schoenmann and C. A. LeClair, of the Wisconsin Geological and 
Natural History Survey; and Guy Conrey and A. E. Taylor, of the United 
States Department of Agriculture. 1914. Pp. iv, 85; 5 plates; 2 figures in 


text. Includes soil map of the county. Paper bound. Sent on receipt 
of 5 cents. Ed. iiim. 


Bulletin No. XXXVIITI. Soil Series No. 8. 


Soil Survey of Juneau County. A. R. Whitson, W. J. Geibe leaks 
Schoenmann, and C. A. LeClair, of the Wisconsin Geological and Natural 
History Survey; and E. B. Watson of the United States Department of 
Agriculture. 1914. Pp. iv, 93; 5 plates; 2 figures in text. Includes soil 
map of the county. Paper bound. Sent on receipt of 5 cents. Ed. ivm. 
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Bulletin No. XXXIX. Soil Series No. 9. 


Soil Survey of Kewaunee County. A. R. Whitson, W. J. Geib, and 
E. J. Graul, of the Wisconsin Geological and Natural History Survey; 
and A. H. Meyer, of the United States Department of Agriculture. 1914. 
Pp. iv, 84; 3 plates; 3 figures in text. Includes soil map of the county. Sent 
on receipt of 5cents. Ed. iiim. 


Bulletin No. XL. Soil Series No. 10. 


Soil Survey of La Crosse County. A. R. Whitson, W. J. Geib, and T. J. 
Dunnewald, of the Wisconsin Geological and Natural History Survey; 
and Clarence Lounsbury, of the United States Department of Agriculture. 
1914. Pp. 77; 5 plates; 2 figures in text. Includes soil map of the county. 
Sent on receipt of 5 cents. Ed. iim. 


Bulletin No. XLI. Economic Series No. 18. 


A study of the Methods of Mine Assessments and Valuation. W. L. 
Uglow. 1914. Pp. v, 73; 12 plates. Cloth bound. Sent on receipt of 
10 cents. Ed. iimd. ; 


Bulletin No. XLII. Educational Series No. 5. 


Geography of the Fox-Winnebago Valley. R.H. Whitbeck, Associate 
_ Professor of Geography, University of Wisconsin. 1915. Pp. ix, 105: 
28 plates. Cloth bound. Sent on receipt of 10 cents. Ed. ivm. 


Bulletin No. XLIII. Soil Series No. 11. 


Soil Survey of Vilas and Portions of Adjoining Counties. A. R. Whitson, 
T. J. Dunnewald, assisted by W. C. Boardman, C. B. Post, and A. R. 
Albert. 1915. Pp. 77; 4 plates; 2 figures in text. Includes soil map 
ofarea. Paper bound. Sent on receipt of 5 cents. Ed. iim. 


Bulletin No. XLIV. Economic Series No. 19. 


Mineral Land Classification in parts of Northwestern Wisconsin. W. 
O. Hotchkiss, assisted by E. F. Bean and O. W. Wheelwright. 1915. Pp. 
vi, 378; 39 figures in text, 9 plates. Cloth bound. Sent on receipt of 


$5.00. Ed. ilimd. 


Bulletin No. XLV. Economic Series No. 20. 


The Peat Resources of Wisconsin. Frederick William Huels. 1915. 
Pp. viii, 274; 20 figures in text, 22 plates. Cloth bound. Sent on receipt 


of 10 cents. Ed. iimd. 


‘ Bulletin No. XLVI. Econoinic Series No. 21. 


Mineral Land Classification. W. O. Hotchkiss and E. F. Bean. In 
preparation 1916. 
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_ Bulletin No. XLVII. Soil Series No. 12. 


Reconnoissance Soil Survey of North Eastern Wisconsin. A. R. Whitson, 
W. J. Geib, Carl Thompson, Clinton B. Post, and A. L. Buser. 1916. 
Pp. iv, 87; 10 plates; 3 figures in text. Includes soil map. Paper bound. 
Sent on receipt of 5 cents. Ed. viiim. a 


Bulletin No. XLVIIT. Soil Series No. 18. 


Soil Report of Jefferson County. A. R. Whitson, W. J. Geib and O. Je 
Noer, of the Wisconsin Geological and Natural History Survey; and A. H. 
Meyer of the United States Department of Agriculture. 1916. Pp. ix, 
77; 4 plates; 2 figures in text. Includes map of the county. Paper bound. 
Sent on receipt of 5 cents. Ed. ivm. 


Bulletin No. XLIX. Soil Series No. 14. 


Soil Survey of Columbia County. A. R. Whitson, W. J. Geib and Guy 
W. Conrey, of the Wisconsin Geological and Natural History Survey; 
and Arthur E. Taylor, of the United States Department of Agriculture. 
1916. Pp. iv, 84; 4 plates; 3 figures in text. Includes map of the county. 
Paper bound. Sent on receipt of 5 cents. Ed. ivm. 


Bulletin No. L. Soil Series No. 15. 


Soil Survey of North Part of North Central Wisconsin. A. R. Whitson, 
W.J. Geib, T. J. Dunnewald, C. B. Post, W. C. Boardman, and A. R. Albert, 
of the Wisconsin Geological and Natural History Survey; and A. E. Taylor, 
L. R. Schoenmann, and Carl Thompson, of the United States Depart- 
ment of Agriculture. Jn press 1916. Includes soil map of the county. 
Sent on receipt of 5 cents. Ed. viiim. 


Bulletin No. 51. Soil Series No. 16. 


Soil Survey of Buffalo County. A. R. Whitson, W. J. Geib, T. J.Dunne- 
wald, and O. J. Noer, of the Wisconsin Geological and Natural History 
Survey; and L. C. Cantrell and Clarence Lounsbury, of the United States 
Department of Agriculture. Jn press 1916. Includes soil map of the 
county. Sent on receipt of 5 cents. 


Bulletin No. 52. Soil Series No. 17. 


Soil Survey of South Part of North Central Wisconsin. A. R. Whitson, 
W. J. Geib, T. J. Dunnewald, C. B. Post, of the Wisconsin Geological and 
Natural History Survey; and A. E. Taylor, Carl Thompson. and J. B. R. 


Dickey, of the United States Department of Agriculture. Jn preparation 
1916. 


Bulletin No. 53. Scientific Series No. 11 


Inland Lakes of Wisconsin. Temperatures. E. A. Birge. Jn prepara- 
tion 1916. Sent on receipt of 10 cents. 


GEOLOGICAL AND NatruraL History SURVEY Al 


2. Road Pamphlets. — 


In 1909 the Survey issued four Road Pamphlets. On the organization 
of the Highway Commission the stock of these pamphlets still in the hands 
of the Survey was turned over to that body. Any applications for these 
pamphlets should be made to the State Highway Commission, Madison. 


3. Biennial Reports. 


The Survey has published ten biennial reports, which relate to adminis- 
trative affairs only and contain no scientific matter. 
First Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1899. Pp. 31. 
Second Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1901. Pp. 44. j 
Third Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1903. Pp. 35. ; 
Fourth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1904. Pp. 42. 
Fifth Biennial Report of the Commissioners of the Geological ‘and 
Natural History Survey. 1907. Pp. 45. 
Sixth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1909. Pp. 45. , 
Seventh Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1911. Pp. 55. 
' Eighth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1912. Pp. 38. ; 
Ninth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1914. Pp. 40. 
Tenth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1916. Pp. 42. 


4. Hydrographic Maps. 


There have been prepared hydrographic maps of the principal lakes 
of southern and eastern Wisconsin. This work was in charge of L. S. 
Smith, C. E., Associate Professor of Topographic and Geodetic Engineer- 
ing, University of Wisconsin. 

The maps are as follows: 


Size of Scale Contour. 

Plate Inches Inter- 

Inches per mile. | val, feet. 
No. 1. Lake Geneva... V7, 5x10.8 2 10 
No. 2. Elkhart Lake... PS pxio 1 5 10 
INGOT mea) DOULAN ss ctetecerh.ncserecocker verernceeee 22 oR 201.0 6 10 
No. 4. Oconomowoc-Waukesha Lakes....|. 29.8x19.1 2 10 
No. 5. The Chain of Lakes, Waupaca...... 21.7x20.6 6 10 
No. 6. Delavan and Lauderdale Lakes....) 22.5x16.8 4 10 
iNigten7e Green Ioake tcc... 26 .0x17.8 Dae 20 
No. 8. Lake Mendota... 23671925 6 5 
No. 9. Big Cedar Lake.. 18 .0x13.5 229 10 
iow Os) Lealce! MOOD 2-1. cece cstheryeteanasdseace VO xd 76.3 4 5 
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In all of these maps the depth of the lakes is indicated by contour lines, 
and by tints in all except No. 1. They are sent on receipt of 10 cents each 
and may be had either mounted in a manilla cover, or unmounted. 


Geological Model of Wisconsin. 


“ 

The Survey has prepared a model which shows in great detail the top- 
ography of the state. Itis designed for use in schools, libraries, and similar 
public institutions, and is 49 inches by 45 inches in size. It is supplied 
to such institutions in Wisconsin at the cost of labor and materials used 
in its construction. The form showing topography alone is furnished for 
$35 and the form showing geology in addition to topography is furnished 
for $50. A special circular with illustration of the model may be had on 
application. 


Geology and Road Map of Wisconsin, 1911. 


A geological map of the state has been prepared and is now on sale. 
This is a large wall map 54 inches wide and 62 inches long. It shows all 
the roads of the state and the geology. The main travelled roads between 
cities are prominently shown by ared color. All counties, cities, villages. 
towns, Indian Reservations, railroad lines, rivers and lakes are shown. 
In the corners of the map is the legend, which gives the name, character, 
thickness and economic products of the various geologic formations; 
an outline of the geologic history of the state; and a table of elevations of 
the prominent physiographic features of the state. At the bottom are 
three sections showing the geologic structure. Under authority of the 
legislature this map is distributed to all the schools of the state by the State 
Superintendent of Public Instruction. The map is sold to other persons 
by the state at the cost of printing, and can only be obtained from the 
Superintendent of Public Property. With substantial cloth mounting 
and roller and stick at bottom and top, the price is $1.00. The folded 
paper map suitable for sectional mounting is sold for 30 cents. 


All correspondence relating to the Survey should be addressed to 
E. A. Brrae, Director, 
Madison, Wis. 
or to 
W. O. Horcuxiss, State Geologist, 
Madison, Wis. 
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